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(54) THREE-DIMENSIONAL PRINTED WIRING MOLDED OBJECT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a three-dimensional printed wiring 
molded object where a molded member and a plurality of 
printed wiring boards are formed in one piece and its 
manufacturing method. 

CONSTITUTION: A first conductive pattern layer 12a 
which is formed selectively and a second conductive 
pattern layer 1 2b which is formed at the upper layer of 
the first conductive pattern layer 1 2a and is at least 
partially connected to the first conductive pattern layer 
12a electrically are formed. Also, it has a three- 
dimensional printed wiring circuit 14 consisting of an 
insulation pattern layer 13 formed at the interlayer 
excluding one part of the first conductive pattern layer 
1 2a and the second conductive pattern layer 1 2b and 
the three- dimensional printed wiring circuit 14 is formed 
on the surface of a mold member 1 1 which is machined 
to a solid shape. 
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[Claim(s)] 

[Claim 1] They are the three-dimensions printed-circuit mold goods which have a 
three-dimensions printed circuit (14) characterized by providing the following, and are 
characterized by forming the three-dimensions printed circuit (14) concerned on the surface of a 
shaping member (11) which processed a solid configuration. The 1st electric conduction 
patterned layer formed alternatively (12a) The 2nd electric conduction patterned layer by which 
it was formed in the upper layer of said 1st electric conduction patterned layer (12a), and at least 
a part was electrically connected with the 1st electric conduction patterned layer (12a) 
concerned (12b) An insulating patterned layer formed at least between layers except a part of 
said 1st electric conduction patterned layer (12a) and said 2nd electric conduction patterned 
layer (12b) (13) 

[Claim 2] Three-dimensions printed-circuit mold goods according to claim 1 characterized by 
preparing a metal membrane which absorbs an electromagnetic wave in the back of said shaping 
member (11). 

[Claim 3] Claim 1 to which a multilayer flexible printed circuit board electrically connected 
with said three-dimensions printed circuit (14) is characterized by being loaded on the 
three-dimensions printed circuit (14) concerned, and three-dimensions printed-circuit mold 
goods of two publications. 

[Claim 4] Said shaping members (11) are three-dimensions printed-circuit mold goods 
according to claim 1 to 3 which are the covering material of an information management system 
and are characterized by having said three-dimensions printed circuit (14) on an inside of the 
covering material concerned. 

[Claim 5] A manufacture method of three-dimensions printed-circuit mold goods characterized 
by providing the following The 1st production process which forms a metal membrane on a 
shaping member (11) which processed a solid configuration of arbitration, and carries out the 
spray coating cloth of the resist, is dried on said metal membrane, scattered-light-exposes said 
resist film, develops it further, forms a pattern, and forms the 1st electric conduction patterned 
layer (12a) by etching (A) The 2nd production process which carries out the spray coating cloth 
of the light-sensitive resin, is made to dry it on said electric conduction patterned layer (12a), 
and carries out the spray coating cloth of the resist, is dried on said light-sensitive resin film, 
scattered-light-exposes a mask, gives and develops it, and forms an insulating patterned layer 
(13) (B) The 3rd production process which forms a metal membrane on said insulating patterned 
layer (13), and carries out the spray coating cloth of the resist, is dried on said metal membrane, 
scattered-light-exposes said resist film, develops it further, forms a pattern, and forms the 2nd 
electric conduction patterned layer (12b) by etching (C) 

[Claim 6] A manufacture method of three-dimensions printed-circuit mold goods according to 
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claim 5 characterized by having the 4th production process (D) multilayered by repeating the 
2nd production process (B) which forms an insulating patterned layer (13) after the 3rd 
production process (C) which forms said 2nd electric conduction patterned layer (12b), and the 
3rd production process (C) which forms the 2nd electric conduction patterned layer (12b). 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the printed-circuit 
mold goods formed on the printed-circuit member used for an information management system, 
especially a shaping member. In recent years, development of the unification with the printed 
wired board and shaping member in which compound-ization with a printed wired board and 
electronic parts is progressing, it gets down with downsizing-izing of an information 
management system, a printed circuit is formed on the inside of the shaping member used as for 
example, covering material as high-density-assembly-izing and its mounting method of a 
printed wired board, and electronic parts are carried is prosperous. 

[0002] Drawing 10 is an example of unification of a printed wired board and a shaping member, 
and shows the printed-circuit mold goods which carried the electronic parts of a printed circuit 
93 and an integrated circuit 94, resistance 95, and capacitor 96 grade in the covering material 92 
of the keyboard unit 91. 
[0003] 

[Description of the Prior Art] In the conventional manufacturing technology, as it was the 
following, the printed circuit was formed on the shaping member. Drawing 11 shows flow 
drawing showing the conventional manufacturing process, and drawing 12 shows the cross 
section of the mold goods in each manufacturing process. 

[0004] First, heat resistant resin is processed into the shaping member 81 of the solid 
configuration of arbitration in (a) of drawing 12 (production process 71 of drawing 11 ). In (b) 
of drawing 12 , electroless deposition of the whole surface on said shaping member 81 is carried 
out with copper, and a metal membrane 82 is formed (production process 72 of drawing 11 ). 
Next, in (c) of drawing 12 , the resists 83, such as acrylic resin, are applied the whole surface on 
said metal membrane 82 (production process 73 of drawing 11 ). 

[0005] Furthermore, in (d) of drawing 12 , a mask pattern 84 is formed using polyethylene 
terephthalate, stainless steel, etc. on said resist 83, negatives are exposed and (production 
process 74 of drawing 11 ) developed with a mercury-vapor lamp 85 (production process 75 of 
drawing 11 ), and a resist pattern 86 is formed (e of drawing 12 ). And said metal membrane 82 
is etched (production process 76 of drawing 11 ), the electric conduction patterned layer 87 
which is the printed circuit of a monolayer in what is done for resist removal (production 



2 



H06-152098 



process 77 of drawing 11 ) is formed (f of drawing 12 ), and one side printed-circuit mold goods 
are completed. 

[0006] Moreover, it can consider as the double-sided printed-circuit mold goods of a monolayer 
by giving the production process 72 of drawing 11 which forms said electric conduction 
patterned layer 87 in both sides of the shaping member of the solid configuration of arbitration 
thru/or 77. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in order to carry out two or more 
laminatings of the electric conduction patterned layer on the shaping member 81 and to consider 
as multilayer printed-circuit mold goods, an insulator layer is applied on the 1st electric 
conduction patterned layer formed by the conventional technology explained above, and it is 
necessary to prepare the patternized insulating patterned layer and to form the 2nd electric 
conduction patterned layer on the insulating patterned layer concerned. 

[0008] However, since the technology for forming a homogeneous insulating patterned layer 
with fixed thickness on the surface of an irregular electric conduction patterned layer formed on 
the shaping member of the solid configuration of arbitration was not developed, only the 
printed-circuit mold goods of a monolayer with one electric conduction patterned layer were 
made into one side or both sides of a shaping member which were processed into the solid 
configuration of arbitration. 

[0009] Since only the printed-circuit mold goods which produce an uneven portion in the 
thickness of the insulating patterned layer formed between electric conduction patterned layers, 
and have a quality top defect in it were made even if it repeated the production process which 
forms an electric conduction patterned layer and an insulating patterned layer using a Prior art 
and has multilayered, the improvement was called for. Then, this invention attains densification 
of the printed circuit accompanying the miniaturization of an information management system, 
and aims at offering the three-dimensions printed-circuit mold goods which made the shaping 
member and the printed wired board of two or more sheets unify, and its manufacture method. 
[0010] 

[Means for Solving the Problem] In this invention above-mentioned The means for solving a 
technical problem 1st electric conduction patterned layer 12a alternatively formed as shown in 
drawing 1 , 2nd electric conduction patterned layer 12b by which it was formed in the upper 
layer of said 1st electric conduction patterned layer 12a, and at least a part was electrically 
connected with the 1st electric conduction patterned layer 12a concerned, It has the 
three-dimensions printed circuit 14 which consists of an insulating patterned layer 13 formed at 
least between layers except a part of said 1st electric conduction patterned layer 12a and said 
2nd electric conduction patterned layer 12b. The three-dimensions printed circuit 14 concerned 
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is considering as three-dimensions printed-circuit mold goods formed on the surface of the 
shaping member 11 which processed a solid configuration. 

[0011] Moreover, it is preparing a metal membrane which absorbs an electromagnetic wave in 
the back of said shaping member 11 in addition to the above. Furthermore, a multilayer flexible 
printed circuit board which is electrically connected with said three-dimensions printed circuit 
14 in addition to the above is loaded on the three-dimensions printed circuit 14 concerned. 
[0012] Or said shaping member 11 is covering material of an information management system, 
and is having said three-dimensions printed circuit 14 on an inside of the covering material 
concerned. And in a manufacture method of three-dimensions printed-circuit mold goods, a 
metal membrane is formed on the shaping member 11 which processed a solid configuration of 
arbitration. And the 1st production process A which carries out the spray coating cloth of the 
resist, is dried on said metal membrane, scattered-light-exposes said resist film, develops it 
further, forms a pattern, and forms 1st electric conduction patterned layer 12a by etching On 
said electric conduction patterned layer 12a, carry out the spray coating cloth of the 
light-sensitive resin, and it is dried. And the 2nd production process B which carries out the 
spray coating cloth of the resist, is dried on said light-sensitive resin film, 
scattered-light-exposes a mask, gives and develops it, and forms the insulating patterned layer 
13 Form a metal membrane on said insulating patterned layer 13, and the spray coating cloth of 
the resist is carried out on said metal membrane. It is having the 3rd production process C which 
is dried, scattered-light-exposes said resist film, develops it further, forms a pattern, and forms 
2nd electric conduction patterned layer 12b by etching. 

[0013] moreover, the above - in addition, it is having the 4th production process D multilayered 
by repeating the 2nd production process B which forms the insulating patterned layer 13 after 
the 3rd production process C which forms said 2nd electric conduction patterned layer 12b, and 
the 3rd production process C which forms 2nd electric conduction patterned layer 12b. 
[0014] 

[Function] According to the manufacture method of this invention, it becomes possible by using 
a spray coating cloth and scattered-light exposure to form the insulating patterned layer of 
homogeneity easily on the shaping member processed into the solid configuration of arbitration, 
and an electric conduction patterned layer. And since the crevice made when a printed wired 
board is mounted in a shaping member by carrying out the laminating of the printed-circuit 
layer which consists of an electric conduction patterned layer and an insulating patterned layer 
several times over is lost, it can consider as the three-dimensions printed-circuit mold goods 
which have to a space the useless high-density three-dimensions wiring circuit which is not. 
[0015] 

[Example] The example of this invention is explained based on a drawing below. Drawing 2 
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thru/or drawing 7 are the 1st example in this invention, drawing 2 and drawing 3 show flow 
drawing of the manufacturing process of the three-dimensions printed-circuit mold goods at the 
time of using the covering material which carried out the mold of sheathing covering of the 
keyboard shown in drawing 10 as a shaping member, and drawing 4 thru/or drawing 7 show the 
cross section of the mold goods in each manufacturing process. 

[0016] The production process 22 in the manufacturing process of the example concerned 
thru/or 27 correspond to the 1st production process A which forms 1st electric conduction 
patterned layer 12a of this invention, a production process 28 thru/or 32 correspond to the 2nd 
production process B which forms the insulating patterned layer 13 of this invention, and a 
production process 33 thru/or 38 support the 3rd production process C which forms 2nd electric 
conduction patterned layer 12b of this invention. The shaping member 11 which carried out 
injection-molding processing of the heat resistant resin, and carried out the mold of sheathing 
covering in (a) of drawing 4 first is formed (production process 21 of drawing 2 ). 
[0017] As heat resistant resin, engineering plastics, such as polyether imide, polyphenylene 
sulfide, and a liquid crystal polymer, are used, for example. And on the inside of said shaping 
member 11, plating processing is performed and a metal membrane 41 is formed (b of drawing 
4 , production process 22 of drawing 2 ). Here, as plating used for a metal membrane 41, there 
are gold, silver, copper, aluminum, tin, nickel, chromium, palladium, titanium, a permalloy, etc., 
vacuum plating process, vacuum evaporationo, a spatter, ion plating, electroless deposition, etc. 
are performed with the metal used for plating, and a metal membrane is formed. 
[0018] Next, using the spray 42 which can sprinkle letter solvents of evaporation, such as an 
ultrasonic spray and an electrostatic spray, to homogeneity, the spray coating cloth of the resist 
43 of a rubber system or a resin system is carried out the whole surface on said metal membrane 
41, it is made to dry and the resist film 44 is formed (c of drawing 4 , production process 23 of 
drawing 2 ). Furthermore, in (d) of drawing 4 , a mask pattern 45 is formed using polyethylene 
terephthalate, stainless steel, etc. on said resist film 44, said resist film 44 is exposed and 
(production process 24 of drawing 2 ) developed using the light source which generates the 
scattered light 46 to which light hits homogeneity, for example, a projection lamp, (production 
process 25 of drawing 2 ), and a resist pattern 47 is formed on a metal membrane 41 (e of 
drawing 4 ). 

[0019] And said metal membrane 41 is etched with an etching reagent (production process 26 of 
drawing 2 ), and 1st electric conduction patterned layer 12a is formed by what (production 
process 27 of drawing 2 ) a developer removes a resist for (f of drawing 5 ). In (g) of drawing 5 , 
light-sensitive resin 48 is applied by the sprays 42, such as an ultrasonic spray and an 
electrostatic spray, the whole surface on said electric conduction patterned layer 12a, and the 
light-sensitive resin film 49 is formed by drying (production process 28 of drawing 3 ). 
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[0020] Here, polyimide, epoxy, etc. are used for light-sensitive resin. And the whole surface on 
said light-sensitive resin film 49, by the sprays 42, such as an ultrasonic spray and an 
electrostatic spray, the spray coating cloth of the resist 43 is carried out, it is made to dry and the 
resist film 44 is formed (h of drawing 5 , production process 29 of drawing 3 ). Next, in (i) of 
drawing 5 , a mask pattern 50 is formed using polyethylene terephthalate, stainless steel, etc. on 
said resist film 44, said resist film 44 is exposed by the scattered lights 46, such as a projection 
lamp, negatives are developed, and a resist pattern 51 is formed on the light-sensitive resin film 
49. 

[0021] Furthermore, in (j) of drawing 5 , by exposing said light-sensitive resin film 49 by the 
scattered lights 46, such as a projection lamp, pattern formation (production process 30 of 
drawing 3 ) is carried out, negatives are developed (production process 31 of drawing 3 ), and 
the insulating patterned layer 13 is formed by what (production process 32 of drawing 3 ) a 
developer removes a resist for (k of drawing 6 ). and in (1) of drawing 6 , it is alike the whole 
surface on said insulating patterned layer 13, plating processing is performed, and a metal 
membrane 52 is formed (production process 33 of drawing 3 ). 

[0022] However, gold, silver, copper, aluminum, tin, nickel, chromium, palladium, titanium, a 
permalloy, etc. are used for a metal membrane 52, with the metal used for plating, the vacuum 
plating process which is the same method as a production process 22, vacuum evaporationo, a 
spatter, ion plating, electroless deposition, etc. are performed, and a metal membrane is formed, 
in addition, what uses a metaled class at a production process 22, congener, or different species 
— either is possible and combination plating of copper, nickel and gold, palladium, etc. is 
possible. 

[0023] The sprays 42, such as an ultrasonic spray and an electrostatic spray, are used for the 
degree, on said metal membrane 49, the spray coating cloth of the resist 43 is carried out, it is 
made to dry and the resist film 44 is formed (m of drawing 6 , production process 34 of drawing 
3 ). Furthermore, in (n) of drawing 6 , a mask pattern 53 is formed using polyethylene 
terephthalate, stainless steel, etc. on said resist film 44, by exposing said resist film 44 by the 
scattered lights 46, such as a projection lamp, pattern formation (production process 35 of 
drawing 3 ) is carried out, negatives are developed (production process 36 of drawing 3 ), and a 
resist pattern 54 is formed on a metal membrane 52 (o of drawing 6 ). 

[0024] And said metal membrane 52 is etched and (production process 37 of drawing 3 ) 
patternized with an etching reagent, and 2nd electric conduction patterned layer 12b is formed 
by what (production process 38 of drawing 3 ) a developer removes a resist for (p of drawing 7 ). 
Then, the printed-circuit layer which consists of electric conduction patterned layer 12b and an 
insulating patterned layer 13 can be multilayered by repeating the production process which 
forms the insulating patterned layer 13, and the production process which forms electric 
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conduction patterned layer 12b, and the three-dimensions printed-circuit mold goods 55 which 
have the printed circuit of a number of layers as occasion demands are obtained (q of drawing 
2). 

[0025] In addition, either a positive type or a negative mold is possible for a resist, and applying 
by the electrodeposted resist method is also possible as an option which applies a resist film on 
metal membranes 41 and 52 or the light-sensitive resin film 49. By the way, although the 
electric conduction pattern was formed by etching a metal membrane in the above-mentioned 
example at the 3rd production process C which forms the 1st production process A which forms 
1st electric conduction patterned layer 12a, and 2nd electric conduction patterned layer 12b, 
there is also the formation method shown below. 

[0026] First, after carrying out the spray coating cloth of the resist of entering a catalyst, such as 
silver and palladium, to the shaping member 11 and the insulating patterned layer 13 and drying 
them, by exposing by the scattered light, a resist pattern is formed and an electric conduction 
pattern is further formed by carrying out electroless deposition of copper, the nickel, etc. on the 
resist pattern concerned. The electronic parts of an integrated circuit 56, resistance 57, and 
capacitor 58 grade are mounted in the completed three-dimensions printed-circuit mold goods 
55 by soldering (r of drawing 7 ). 

[0027] And sheathing paint is performed to the external surface of the three-dimensions 
printed-circuit mold goods with which soldering mounting of the electronic parts was carried 
out, and the main part of a keyboard is completed by attaching a keyboard unit. In addition, by 
giving the production process in which a three-dimensions printed-circuit layer forms the 
above-mentioned three-dimensions printed-circuit layer to the rear face of the shaping member 
formed in one field, it is also possible to consider as the three-dimensions printed-circuit mold 
goods which have a three-dimensions printed-circuit layer to both sides of a shaping member, 
and the perforating process which connects the three-dimensions printed-circuit layer formed in 
both sides of a shaping member on that occasion may be performed. 

[0028] Moreover, it is also possible to form a three-dimensions printed-circuit layer in one side 
or both sides of a shaping member which perform a perforating process to the shaping member 
before forming a three-dimensions printed-circuit layer, and have a hole. Furthermore, also 
when common resin is used for a shaping member instead of forming a three-dimensions 
printed-circuit layer again on the shaping member which comes to process heat resistant resin, 
the production process which forms a three-dimensions printed-circuit layer is the same. 
[0029] Although there is an advantage that it can use as covering material which acrylic PUTAJI 
en styrene resin, a polycarbonate, etc. are used, and sheathing paint does not need as common 
resin, since there is no thermal resistance, in case electronic parts, such as an integrated circuit, 
a capacitor, and a connector, are mounted, the usual soldering which used tin, lead, etc. is not 
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made. Then, an electric conduction pattern is connected with adhesion or electronic parts with 
low melting point soldering and the conductive binder using silver, an indium, a bismuth, etc., it 
closes with an insulating binder, and electronic parts are mounted by methods, such as 
cementation. 

[0030] A three-dimensions printed-circuit layer can be formed in the inside of the covering 
material of the information management system which carried out the solid configuration of not 
only a keyboard but arbitration by the manufacture method explained above. Next, the 
manufacturing process of the three-dimensions printed-circuit mold goods with an 
electromagnetic wave shield film which are the metal membranes which absorb the noise 
generated as the 2nd example of this invention from the electronic parts carried in 
three-dimensions printed-circuit mold goods is explained. 

[0031] Drawing 8 shows flow drawing of the manufacturing process of the example concerned. 
First, injection-molding processing of heat resistant resin or the common resin is carried out, the 
shaping member 61 is formed (a of drawing 8 ), it plates all over said shaping member 61, and a 
metal membrane 62 is formed (b of drawing 8 ). Next, after carrying out the spray coating cloth 
of the resist all over said metal membrane 62, making it dry and forming the resist film 63, a 
mask pattern is formed only on the resist film of one side which forms an electric conduction 
pattern, the scattered light is glared and developed [ expose and ] and a resist pattern 64 is 
formed (c of drawing 8 ). 

[0032] Furthermore, by etching said metal membrane 62 with an etching reagent, and removing 
a resist with a developer, electric conduction patterned layer 12a is formed in one side, and 
another field serves as a shaping member covered by the metal membrane 65 which remained as 
an electromagnetic wave shield film (d of drawing 8 ). The three-dimensions printed-circuit 
mold goods 66 with an electromagnetic wave shield film are obtained by giving the production 
process 33 which forms production process 28 thru/or 32, and electric conduction patterned 
layer 12b which forms the same insulating patterned layer 13 as the 1st example thru/or 38 to 
the electric conduction patterned layer 12a top of said shaping member (e of drawing 8 ). 
[0033] And if it paints to the metal membrane 65 which is an electromagnetic wave shield film, 
it can use as sheathing covering. Or ******** an( j an electromagnetic wave shield film are able 
to use the production process 33 which forms production process 28 thru/or 32, and electric 
conduction patterned layer 12b which forms the same insulating patterned layer 13 as the 1st 
example thru/or 38 as a Grant layer also to the metal membrane 65 top which is an 
electromagnetic wave shield film. 

[0034] The 3rd example of this invention is three-dimensions printed-circuit mold goods which 
carry the monolayer or the multilayer flexible-printed-wiring substrate 59 obtained by the 
conventional manufacturing process on the three-dimensions printed-circuit mold goods 55 
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obtained in the 1st example, and come to connect the electric conduction patterned layer of 
three-dimensions printed-circuit mold goods, and the electric conduction patterned layer of a 
flexible-printed-wiring substrate with soldering etc. 

[0035] Drawing 9 shows the cross section carrying a flexible-printed-wiring substrate of 
three-dimensions printed-circuit mold goods. Moreover, a printed-circuit pattern may be formed 
on the polyimide and the copper sheet which made copper foil rival on the sheet of polyimide, 
and the polyimide and the copper processing sheet which performed a perforating process and 
SURUHORU plating may be carried on the three-dimensions printed-circuit mold goods 
obtained in the 1st example. 

[0036] In addition, said flexible-printed-wiring substrate 59, or polyimide and a copper 
processing sheet may be carried in the three-dimensions printed-circuit mold goods 66 with an 
electromagnetic wave shield film obtained in the 2nd example. 
[0037] 

[Effect of the Invention] As explained above, compound-izing with a printed wired board and 
electronic parts and densification can be performed by multilayering the printed-circuit layer 
which consists of an electric conduction patterned layer and an insulating patterned layer on a 
shaping member according to this invention, and it is effective in the ability to greatly attain 
downsizing-ization of an information management system. 

[0038] moreover, it comes out and there is an effect by which the damage at the time of 
attaching a printed wired board in a shaping member is lost by the unification with a printed 
wired board and a shaping member that improvement and a cost cut of reliability can be aimed 
at. 

[Brief Description of the Drawings] 

[Drawing 1] It is the principle block diagram of this invention. 

[Drawing 2] In the 1st example of this invention, it is 1 of manufacturing process flow Fig. ** 
of three-dimensions printed-circuit mold goods. 

[Drawing 3] In the 1st example of this invention, it is 2 of manufacturing process flow Fig. ** 
of three-dimensions printed-circuit mold goods. 

[Drawing 4] In the 1st example of this invention, it is 1 of ******** in each manufacturing 
process of three-dimensions printed-circuit mold goods. 

[Drawing 5] In the 1st example of this invention, it is 2 of ******** in each manufacturing 
process of three-dimensions printed-circuit mold goods. 

[Drawing 6] In the 1st example of this invention, it is 3 Q f ******** in each manufacturing 
process of three-dimensions printed-circuit mold goods. 

[Drawing 7] In the 1st example of this invention, it is 4 of ******** in each manufacturing 
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process of three-dimensions printed-circuit mold goods. 

[Drawing 8] In the 2nd example of this invention, it is a cross section in each manufacturing 
process of three-dimensions printed-circuit mold goods with an electromagnetic wave shield 
film. 

[Drawing 9] It is the cross section of three-dimensions printed-circuit mold goods in which the 
flexible wiring substrate was carried in the 3rd example of this invention. 
[Drawing 10] It is the perspective diagram of printed-circuit mold goods. 

[Drawing 11] It is manufacturing process flow drawing of the conventional printed-circuit mold 
goods. 

[Drawing 12] It is a cross section in each manufacturing process of the conventional 
printed-circuit mold goods. 
[Description of Notations] 
11 ... Shaping member 

12a ... 1st electric conduction patterned layer 
12b ... 2nd electric conduction patterned layer 

13 ... Insulating patterned layer 

14 ... Three-dimensions printed circuit 
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